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$M$ 2-form $\omega$ $=0,$ $i(\cdot)\omega$ : $TM\cong T^{*}.M$ 2
symplectic $(M, \omega)$ symplectic
Darboux symplectic symplectic.
( $\mathrm{R}^{2\mathfrak{n}},\omega_{0}=\sum_{i}dp$:A $dq_{i}$)($q_{1},$ $\ldots,$ $q_{n},p_{1},$ $\ldots,p_{n}$ $\mathrm{R}^{2n}$ ) symplrtic
symplectic $X$ $T^{*}X$ ,
K\"ahler ( symplectic K\"ahler
) $T^{*}X$ 1
$\lambda_{X}$ $\lambda_{X}(v)=p(\mathrm{p}\mathrm{r}_{*}v),$ $v\in T_{\mathrm{p}}(T^{*}X)$
$\mathrm{p}\mathrm{r}$ : $T^{*}Xarrow X$
$d\lambda x$ $T^{*}X$ symplectic $(q_{1}, \ldots, q_{n})$
$X$
$p_{1},$ $\ldots,p_{n}$ $dq_{1}$ , . .., $dq_{n}$ $\lambda_{\chi}$
$\sum_{:}p|dq$: $d\lambda_{X}$ $\sum_{1}.\cdot dp_{i}\wedge dq_{i}$) )




2 $X$ 1 $\alpha$ $T^{*}X$ $s_{\alpha}$
1
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$s_{\alpha}$ : $Xarrow T^{*}X$ Lagrange $\alpha$
3 symplectic $(M,\omega)$ $\phi$ $\Gamma_{\phi}$ $(M\cross$
$M,$ $-pr_{1}^{*}\omega+pr_{2}^{*}\omega)$ ( $pr_{i}$ $i$
) $\Gamma_{\phi}$ Lagrange $\phi^{*}\omega=\omega$
4 $\mathrm{C}P^{N}$ $M$ , $M_{\mathrm{R}}\subset$
$\mathrm{R}P^{N}$ M $M$ (symplectic Hhbuni-Study ) Lagrange
$(M,\omega)$ $j;Sarrow M$ isotropic $j^{*}\omega=0$
$TS^{\perp_{w}}=\{v\in TS|i(v)j^{*}\omega=0\}$ $TS\subset TS^{\perp_{\omega}}$
$TS\subset TS^{\perp_{w}}TS^{\perp_{u}}\subset TS$ $S$ coisotropic
Lagrange isotropic coisotropic
coisotropic
$S\subset M$ coisotropic $TS^{\perp_{v}}$ $\omega$




symplectic $(\overline{S},\overline{\omega})$ $S$ coisotropic
2 Lagrange
2 $X$ 1 $\alpha$ g
$T^{*}X$ s Lagrange $\alpha$
$\alpha=s_{\alpha}^{t}\lambda_{X}$ $\omega=d\lambda_{X}$
$=s_{\alpha}^{*}\omega$




$\pi$ : $Earrow X$ ( ) $f\in C^{\infty}(E)$
$T^{*}E$ Lagrange $s_{f}$ $E$




$\iota$ : $\Lambda_{f}arrow E$ $(T_{f:b\epsilon t}E)^{\perp}$ coisotropic










$\pi\circ\sim(s_{f}\circ\iota)$ ( $\Lambda_{f}$ )
$T^{*}X$ $f$
$f$ $\Lambda_{f}$ $E$ –
$f$ $\sim\iota$ (generating function, generating family)
$(x_{1,)}\ldots x_{m})$ $X$ $(y_{1}, \ldots, y_{k})$
$(x_{1}^{0}, \ldots, x_{m}^{0}, y_{1}^{0}, \ldots, y_{p}^{0})$ $\Lambda_{f}$
$\frac{\partial f}{\partial y_{k}}(x_{1}^{0}, \ldots, x_{m}^{0}, y_{1}^{0}, \ldots,y_{p}^{0})=0$ , $k=1,$ $\ldots,p$
$\Lambda_{f}$ $p\cross(m+p)$
$( \frac{\partial^{2}f}{\partial_{X_{j}}y_{k}’}\frac{\partial^{2}f}{\partial y_{\ell}y_{k}})_{1\leq k\leq p;1\leq i\leq m,1\leq l\leq p}$
$P$
$Earrow X$ $f$ $E_{x}$ $x$






2.1.(Laudenbach-Sikorav, Chaperon, Chekanov, Viterbo, Theret) $X$
$\phi$ Hamilton $T^{*}X$ $O_{X}$ $\phi$
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$X$ $\psi$ Hamilton $H=\{h_{t}\}$




$b_{k}(X),$ $t_{k}(X)$ $X$ $k$ Betti $k$ homology
Hamilton symplectic $(M,\omega)$
$h\in C^{\infty}(M)$ Hamilton $X_{h}$ $i(X_{h})\omega=dh$
1 $H=\{h_{t}\}$ $\{X_{h_{t}}\}$
$\{\phi_{1}^{H}\}$ 1- $\phi=\phi_{1}^{H}$ Hamilton
Cartan Hamilton symplectic
symplectic Hamilton




$\phi(O_{X})$ $T^{*}X$ $\phi$ Hamilton
$\phi^{*}\lambda_{X}|\mathit{0}_{X}$ $\phi(O_{X})$







2 $8\mathrm{p}\mathrm{p}\mathrm{l}\bm{\mathrm{r}}\mathrm{t}\mathrm{i}\mathrm{c}$ Hamilton $\mathrm{R}$
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3($\mathrm{R}^{2m},$ $\sum_{1}dp_{i}$ A $dq_{i}$ ) ( $\mathrm{R}^{2m},$ $\sum_{i}dP_{1}$ A $dQ_{i}$ ) ( )
$\psi$ : $(p_{l}, q:)-\nu(P_{1}, Q:)$ $\psi^{*}(\sum_{i}dP_{1}\Lambda dQ_{1})=\sum_{*}.dp$:\wedge d
1 3 $\psi$ Lagrange
$\Gamma_{\psi}\subset(\mathrm{R}^{2m}\cross \mathrm{R}^{2m}, \sum_{:}dP_{1}\wedge dQ:-\sum_{:}dp:\wedge dq_{l})$
$\mathrm{R}^{2m}\mathrm{x}\mathrm{R}^{2m}$
$T^{*}\mathrm{R}^{2m}$ – $\mathrm{a}$
$(q:,p_{i}, Q_{1}, P_{1})rightarrow(q:, P_{i}, P_{1}-p_{j},q:-Q:)$
$(q:, P_{1})$ $(P_{1}-p_{1}, q:- Q_{1})$
$\{P_{*}-p_{i}=0, q:-Q:=0\}$
symplectic
$\sum_{:}d(P:-p:)\wedge dq:+\sum_{:}d(q:-Q_{i})\wedge dP_{2}=\sum_{:}dP_{1}\wedge dQ:-\sum_{i}dp_{i}\wedge dq:)$
$\mathrm{A}\mathrm{a}_{\mathrm{o}}$
$\psi$ $\Gamma_{\psi}$
$(q_{1}, P_{1}, P_{1}-p:, q_{1}-Q:)\in T^{\alpha}\mathrm{R}^{2m}rightarrow(q_{i}, P_{*})\in \mathrm{R}^{2m}$
Lagrange $S(q:, P_{1})$
$q:-Q:= \frac{\partial S}{\partial P_{i}}$ , $P_{1}-p:= \frac{\partial S}{\partial q_{1}}$
$\psi$
$Q:=q_{\dot{*}}- \frac{\partial S}{\partial P_{1}}$, $P_{1}=p_{i}+ \frac{\partial S}{\partial q_{1}}$
$\psi$ $S$
2.1 $X=\mathrm{R}^{m}$
$(q_{1}, Q_{i})$ $(-p_{i}, P_{1})$
$\Gamma_{id}$
$\mathrm{t}$ : $(q:,p:)rightarrow(q:+p_{i},p_{i})$
$\overline{3\theta \text{ }\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{t}\text{ ^{}\vee}.\mathrm{t}\text{ })((q:+Q_{1})/2,(P:+P_{1})/2)}$ (Pi-p:, $q:-Q:$ )
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$C^{1}$- $\psi$ $\psi=\mathrm{t}^{-1}\mathrm{o}(\mathrm{t}\mathrm{o}\psi)$ $\mathrm{t}\mathrm{o}\psi$ $\mathrm{t}$
$S(q_{1}, Q_{i})$ $\mathrm{t}^{-1}$
$-|\tilde{Q}-q]^{2}/2$ Lagrange \sim \Lambda (\subset E $=\mathrm{R}^{m}\cross \mathrm{R}^{M}$) $arrow T^{*}\mathrm{R}^{m}$
$\mathrm{q}.\mathrm{i}$ . $F(q:,\xi_{J’})$ $\psi$ $Q_{1}$ $\mathrm{q}.\mathrm{i}$ .




$F’$ : $\mathrm{R}^{m}\cross \mathrm{R}^{m}\cross \mathrm{R}^{M}arrow \mathrm{R}$
$F’(Q:,q:,\xi_{j})=F(q_{i}, \xi_{j})+S(q_{i}, Q_{1})$
$Q_{:}$ $q,’,$ $\xi_{j}$ $\Lambda_{F’}$
$\frac{\partial F’}{\partial q_{i}}$ $=$ $\frac{\partial F}{\partial q_{1}}+\frac{\partial S}{\partial q_{i}}$
$=$ $0$
$\frac{OF’}{\partial\xi_{j}}$ $=$ $\frac{\partial F}{\partial\xi_{j}}$
$=0$
$(q_{i}, \frac{\theta F}{\partial q\mathrm{c}})\in{\rm Im} j$ $=$ -
$S(q:, Q:)$ $\psi$ ( )
$(Q_{i}, \frac{\partial S}{\partial Q_{1}})=\psi(q_{i}, -\frac{\partial S}{\partial q_{1}})$
$(Q_{*}, q_{i}, \xi_{j})\in\Lambda_{F’}$
$(Q:, \frac{\partial F’}{\partial Q_{1}}.)$ $=$ $(Q_{1}, \frac{\partial S}{\partial Q_{i}})$
$= \psi(q:, -\frac{\partial S}{\partial q_{i}})$
$= \psi(q_{i},.\frac{\partial F}{\partial q_{i}})$
$\psi$ $F’$ $F’$ $\mathrm{q}.\mathrm{i}$ .
$F,$ $S$ $\mathrm{q}.\mathrm{i}$ .
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– $X$ $X$ Euclid
– $X$ Euclid $\mathrm{R}^{m}$
canonical Riemann
– symplectic $Earrow X$
$\mathrm{q}.\mathrm{i}$ . $F$ $E’arrow X$
$E\oplus E’$ $E’$ $F’$
2 $F+F’$ $F$ $F+F’$ ( )
Lagrange $E\oplus E’$ $\mathrm{R}^{m}$ $F+F’$
$\mathrm{q}.\mathrm{i}$ . - Hamilton $\psi$





$H=\{h_{t}\}$ $T^{*}X$ Hamilton Haml-lton
\mbox{\boldmath $\phi$}=\mbox{\boldmath $\phi$} $\Pi$ : $\mathcal{P}arrow X$ $x\in X$





$\gamma$ $\xi,$ $\xi(t)\in T_{\gamma(t)}(T^{*}X)$ ,
$\xi(t)$ $\xi(1)$ $T_{\gamma(1)}^{l}X$ $T_{\gamma(1)}^{*}X$






$\gamma$ $X$ ( ) $\gamma(1)\in T_{\pi(\gamma(1))}^{*}X$
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$A_{H}$ : $Parrow \mathrm{R}$ 2
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